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FINAL REPORT:
MITIGATION-RELATED TRANSPLANTATION, RELOCATION, AND
REINTRODUCTION PROJECTS INVOLVING ENDANGERED, THREATENED,
AND RARE PLANT SPECIES IN CALIFORNIA

L EXECUTIVE SUMMARY

To investigate the efficacy and overall success of transplantation, relocation, and reintroduction of
California State-listed endangered, threatened, and rare species, a questionnaire was mailed to 377
individuals, state and federal agencies, and public and private institutions that potentiaily have been
involved in transplantation, relocation, and reintroduction projects. One hundred sixty-eight
.questionnaires (168) were returned. Of these, twenty-four (24) individuals and/or agencies
indicate that they have been directly involved in mitigation-related projects for California plants;
one hundred fourteen (114) individuals and/or agencies have not. At minimum, this represents a
45% return rate for the questionnaire,

Files of California Department of Fish and Game's Endangered Plant Program were also reviewed
to complete the survey. An additional 13 projects involving eight (8) State-listed species were
identified as of these types. Information obtained from the Endangered Plant Program files
supplemented 13 responses to the questionnaire.

This report summarizes the results of the questionnaire for each species identified by the
respondents and information obtained from the Endangered Plant Program'’s files. A total of forty-
six (46) projects were reviewed, involving fifty-three (53) transplantation, relocation and
reintroduction attempts with forty (40) special status species. Of the plant species examined in this
review, 25 (63%) are listed by the State as endangered, 3 (8%} are listed as threatened, 6 (15%)
are listed as rare, and 6 (15%) are not listed by the State, but have some other form of protection or
special status.

In addition, the 40 plant species reviewed belong to 21 plant families. Asteraceae represented the
highest number of species involved (9; 23%), followed by the Brassicaceae (4; 10%). Eight (8)
additional plant families were represented by two taxa, while ten (10) families were represented in
this study by one taxon. The genus Erysimum had the greatest number of taxa (3) involved,
followed by the genera Brodiaea, Hemizonia, Lupinus, and Oenothera (2 each).

Results of the survey indicate that of the 46 projects reviewed, 38 (83%) are mitigation-related,
while eight (8) projects (17%) are research-related. Of the 53 manipulation attempts, forty-one
(41; 77%) involved translocation (including relocation) of species of concern, nine (9) projects
(17%) involved reintroduction, and 2 projects (4%) involved restoration of a population of a State-
listed species. One additional project reviewed is a research-related project that has yet to include a
transplantation, relocation or restoration component,

Thirty-six (36) projects have been implemented, while ten (10) projects are still in the planning
stages. Seventeen projects (27%) are developments for housing, business parks, or recreational
facilities initiated by private companies and corporations. Eleven projects (24%) are the result of
state service operations, such as those by the California Department of Transportation and
Department of Water Resources. The remaining projects are either initiated by county services
(9%), private and public energy utilities (11%), or are research related. Of the total 46 projects,
only 15 projects (33%) had explicitly defined criteria for success of the mitigation project, while
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the remaining 31 (67%) either had no criteria for success or the criteria were only vaguely defined.

Only 15% (8) of the 53 transplantation, relocation, or reintroduction attempts reviewed should be
considered fully successful (13% of the 46 projects). Plant species for which the project was
successful included Amsinckia grandifiora, Dudleya cymosa ssp. marcescens, Holocarpha
macradenia, Lasthenia burkei, Opuntia basilaris var. treleasei, and Sidalcea pedata. However, of
these eight (8) projects, only four (4) are mitigation-related. Therefore, the success rate of the
mitigation-related transplantation, relocation, and reintroduction attempts is 8% (9% of the
projects). An additional seven (7) transplantation projects {13%) (9 attempts [17%]) are
considered partially successful, or of limited success. Twelve (12) projects (26%) are considered
here to be unsuccessful, no information was found in the review of files for four (4) projects (9%),
and the success of an additional sixteen (16) projects (35%) could not be evaluated because they
are on-going or in the planning stages.

In a summary review of the successes and failures of transplantation, relocation and reintroduction
of sensitive plant species in California, three broad recommendations can be made that are based on
crucial aspects of the biology of imperiled plant species. These recommendations are:

(1) Individuals should be removed with as little physical disturbance as possible to the
individual, and at a phenologically appropriate time of year, as when the individual is
dormant or photosynthetically inactive;

(2) The receptor site should be of the same habitat quality, particularly with respect to soil
type and its physical characteristics. Various other manipulation aspects of the receptor site
may include weeding to decrease competition from native and exotic species, watering
during times of drought, and fencing and/or other forms of site protection; and

(3) Knowledge of the biology of the organism appears to aid greatly in the design of
appropriate horticultural techniques for the preparation of cuttings, transplantation, seed
germination, etc. This is problematic, however, because the biology of most State-listed
species is poorly known. Although some species such as cacti and succulents may be
amenable to standard horticultural techniques for propagation, most are not. Therefore,
without sufficient knowledge of the biology of impacted species, success of the
transplantation, relocation, or reintroduction will not be assured.

Finally, it is suggested that because of the lack of or limited success (21; 32% combined) of most
of the transplantation, reintroduction, or restoration attempts documented, and the uncertainty of
many of the on-going projects, the Endangered Plant Program of the California Department of Fish
and Game's Natural Heritage Division should remain extremely cautious in any mitigation
agreement that will allow any of these techniques to serve as mitigation for project impacts.
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IL_INTRODUCTION AND PROJECT OBIECTIVES

The Endangered Plant Program (EPP) of the California Department of Fish and Game (CDFG)
requested that mitigation-related transplantation, relocation, and reintroduction projects involving
the State's endangered, threatened, and rare plant species be assessed for overall project efficacy |
and success. Thus the purpose of this research is to document the results of mitigation-related
projects of this type involving the State's rare plant species of concern. The documentation may
serve in the future as a position paper for the EPP's policy on transplantation, relocation, and

reintroduction of State-listed species as mitigation.

The Department of Fish and Game currently requires an approved Mitigation Agreement (MA) for
the manipulation of State-listed species (¢f. Howald and Wickenheiser 1990). An MA is the legal
document used by CDFG to approve mitigation projects for State-listed species that are required
under the California Environmental Quality Act, Statutes, and Guidelines (CEQA). Mitigation is
not explicitly defined in CEQA, But is listed as "including":
| (2) Avoiding the impact altogether by not taking a certain action or parts of an action.

(b) Minimizing impacts by limiting the degree or maghitude of the action and its

implementation.

(c) Rectifying the impact by repairing, rehabilitating, or restoring the impacted

environment.

(d) Reducing or eliminating the impact over time by preservation and maintenance

operations during the life of the action.

(e} compensating for the impact by replacing or providing substitute resources or

environments (CEQA §15370).
If these five forms of mitigation are interpreted as priority in order of listing, then the preferred
form of mitigation under CEQA (1986) is project avoidance, followed by minimization of impacts,

rectification of impacts, erc. It should be noted that compensation is the least preferable form of
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mitigation under this interpretation.

III. METHODS

Questionnaire: To begin the assessment, a questionnaire was developed by the author and
reviewed by members of the CDFG's Endangered Plant Program. Thrcé hundred seventy-seven
(377) individual questionnaires were sent in the summer of 1989, along with, at that time, a current
list of State-listed endangered, threatened, and rare plant species (California Department of Fish
and Game 1989), to a broad spectrum of public resource and land management agencies,
consulting firms, nurseries, museums, academic institutions, and private individuals or
conservation brganizations (Table 1). The individuals selected for the survey were compiled from
California Native Plant Society and California Department of Fish and Game files, and personal
mailing lists. The questionnaire and cover letter are included as Appendix A. The mailing list is

included as Appendix B.

Review of Internal Files: Project and species files held by the EPP were reviewed in the winter of
11990, to clarify materials received from the questionnaire and to gather additional information.

* These files were particularly helpful regarding the MOU and MA conditions of the mitigation-
related projects. Most, but not all of the current (i.e., on-going and/or currently negotiated)
mitigation-related transplantation, relocation, and reintroduction projects were reviewed.
However, .several recently initated and on-going projects that conform to newly instituted EPP
mitigation standards are not reviewed in this document because assessment of their success is not

possible at this time.

Mitigation Project Assessment: The questionnaires received and EPP files reviewed were

examined for the following information:

(1) whether the project reported was mitigation- or research-related,
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(2) mitigation project objective(s),

(3) responsible party's criteria for mitigation success,

(4) ransplantation, relocation, or reintroduction methods,

(5) design and implementation of the mitigated population's monitoring plan,
(6) respondent’s assessment of mitigation project success, and

(7) date of transplantation, reintroduction, or relocation project.

Once these data were compiled, the projects were tallied for their assessed success and efficacy.

The results of this analysis are summarized in Section IV.

I1V. RESULTS

A total of one hundred sixty-eight.(168) questionnaires was returned for this survey. All those
organizations and individuals who responded to the questionnaire, and their surnmary responses

are listed in Appendix C.

The majority of respondents (114, 68%) have not been involved in any transplantation, relocation,
or reintroduction project involving state- (or federally-) listed endangered, threatened, or rare plant
species. Twenty-four (24) individuals have been involved, however, and they are reviewed in

detail in Section IV.A and IV.B. Table 2 outlines the responses (o questionnaire.

A significant number of respondents reported on transplantation, relocation, and reintroduction
projects that were not mitigation-related, but rather, research-related. Mitigation-related projects
are defined as those that required either an MA or formerly, a Memorandum of Understanding
(MOU). Thus several of the projects described in the returned questionnaires were research
activities that did not require a Mitigation Agreement (MA). These projects were included in the

analysis, and are described in Section IV.B. However, the listing is not exhaustive for research-
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TABLE 1. SUMMARY OF RECIPIENTS OF THE MITIGATION

QUESTIONNAIRE
Indivi . Numberl
Consulting Firms 66
Resource Agencies
Federal 9 (30)2
State 10 (43)3
County 10 (15)
City 35
Private Nature Preserves 7
Museums 7
Private Energy Companies 1
Public Utilities 4
Private Conservation Organizations 4
Botanic Gardens 6
Nurseries 4
Universities ' 20 (29)6

1The number of questionnaires will not sum to a total of 377 because in many cases several individuals
within the same office were sent a questionnaire. Therefore, although the questionnaire may have been
duplicated within any one office, the probability of receiving a response was increased.

2The first number in this column represent the total number of different federal agencies queried.
These included the U.S, Fish and Wildlife Service, U.S. National Park Service, U.S, Environmental ,
Protection Agency, U.S. Army Corps of Engineers, U.S. Burcau of Land Management, U.S. Soil Conservation
Service, U.S. Air Force, U.S, Navy, and the U.S. Forest Service, The number in parentheses indicates the
total number of federal agency offices contacted.

3The first number in this column represents the total number of different state resource agencies queried.
These included the Califomia Department of Fish and Game, Department of Forestry, Department of Transportation,
Jackson State Forest, State Lands Commission, California Conservation Corps, California Department of Parks and

léccxieation, Department of Water Resources, Department of Food and Agriculture, and the Division of Mines and
eology.

The number in parentheses indicates the total number of state offices contacted.

4The first number represents the total number of county offices queried. These include planning and
resource offices in the following ten counties: Chico, Placer, San Diego, San Luis Obispo, Sacramento, Santa

Barbara, Solano, Sonoma, Tuclumne, and Yolo. The number in parentheses represents the total number of
county offices contacied.

SPlanning and resource agencies were contacted in the cities of Santa Rosa, Modesto, and San Diego.

) &The first number in this column represents the total number of different colleges and universities queried,
including American River College; Butte College; Califomnia Polytechnic Pomona; California State Universities at
Bakersfield, Chico, Hayward, Humbolt, Sacramento, San Diego, San Francisco, San Jose, and San Luis Obispo;
Mills College; Pacific Union College; Palomar College; Stanford University; University of California at Berkeley,
Davis, Santa Barbara, and University of San Diego.
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TABLE 2. SUMMARY OF RESPONSES TO MITIGATION QUESTIONNAIRE

o . Number of
Organization Questionnaires Sent Responded Yes Responded No?
Private Individuals/
Citizen Groups 90 2 24
Consulting Firms 66 6 18
Resource Agencies
State Agency Offices 10 (44)8 11 9
Federal Agency Offices -~ 9 (30) 7 13
County Offices 10 (15) 4 %
City
University Faculty 20 (29) 5 11
Museums 7 0 3
Private Nature Preserves 7 0 3
Botanic Gardens 6 1 2
Nurseries 4 1 1
Public Utlities 4 0 3
Private Conservation Organizations 4 0 1

7In all cases in this table, the total number of respondents will not total to 168 because
multiple individuals were contacted within a single office or agency, and therefore multiple
questionnaires were returned from a single office or agency.

8In all cases, first number in the column represents the total number of agencies queried,
and the number in parentheses represents the total number of offices contacted.
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related transplantation, relocation, and reintroduction projects, but it is considered nearly so for

completed mitigation-related projects of these types.

A total of forty-six (46) projects were review, involving 53 transplantation, relocation, or
reintroduction efforts. Forty (40) plant species were reviewed, 34 (85%) are listed by the State,
federal goverment, or the California Native Plant Society as either endangered, threatened, or rare.
Specifically, 25 (63%) are listed by the State as cnd_angered, 3 (8%) are listed asthreatened, and 6
(15%) are listed as rare, and 6 (15%) are not listed by the State, but have some other form of

protection or special status (California Department of Fish and Game 1990, Smith and Berg 1988).

In addition, the 40 plant species reviewed belonged to 21 plant families. Asteraceae represented
the highest number of species involved (9; 23%) including species in the genera Blennosperma,
Cirsium, Eriophyllum, Hemizonia, Lasthenia, and Pentachaeta. This was followed by the

- Brassicaceae (4; 10%), encompassing the genera Arabis, Eryngium, and Erysimum. Eight
additional plant families were represented by two taxa, while ten families were represented in this
study by one taxon. The genus Erysimum had the greatest number of taxa (3) involved in this

study, followed by the genera Brodiaea, Hemizonia, Lupinus, and Oenothera (2 each).

Additional results of the survey indicate that of the 46 projects reviewed, 38 (83%) are mitigation-
related, while eight (17%) are research-related. Of the 53 manipulation attempts, forty-one (41;
77%) involved translocation (including relocation) of species of concern, nine (9) projects (17%)
involved reintroduction, and 2 projects (4%) involved restoration of a populatioﬁ of a State-listed
species. One additional project reviewed is a research-related project that has yet to include a

transplantation, relocation or restoration component,

Of the 46 projects reviewed, 40 projects have been implemented, while 4 projects are in the
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planning stages. Of the total 46 projects, only 15 projects (33%) had explicitly defined criteria for
success of the mitigation project, while the remaining 31 projects (67%) either had not criteria for

success or the criteria were only vaguely defined.

Only 15% (8) of the 53 transplantation, relocation, or reintroduction attemnpts reviewed should be
considered fully successful (13% of the 46 projects). I define "success" in this survey as either:
(1) the respondent to the questionnaire felt that the project was successful; or, (2) greater than 75%
of the mitigation propagules established a reproducing population over the life of the project as
reported. "Unsuccessful" projects were determined to be so in this survey because either: (1) the
resppndent in the questionnaire reported that the project was unsuccessful; or, (2) less than 25% of
the mitigation propagules established a population, and subsequently died. "Limited success" was
assigned to those projects for which: (1) the respondent in the questionnaire reported as "limited"
or "partially” successful; or, (2) the respondent reported a middle range of mitigation propagule

establishment (>25% but <75%):

Plant species for which the transplantation, relocation, or reintroduction project was successful

~ included Amsinckia grandiflora, Dudley cymosa ssp. marcescens, Holocarpha macradenia, -
Lasthenia burkei (3 projects), Opuntia basi larié var. treleasei, and Sidalcea pedata. However, of
the eight projects involving these species, only four are mitigation-related; therefore the success
rate of the mitigation-related attempts is 8%. An additional séveﬁ (7) ransplantation attempts .
(13%) are considered partially successful, or of limited success. Twelve (12) of the 53 attempts
(23%) are considered here to be unsuccessful, and the success of an addiﬁonal four projects is
unknown (i.e., unrepo:ited or no information was found in EPP files). Sixteen projects (35%)

could not be evaluated for their success because they are on-going or in the planning stages.
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IV.A. Rare, Threatened and Endangered Plant Species Involved in
Mitigation-Related Transplantation, Relocation and Reintroduction Projects

The following is a discussion of the state- (and federally-) listed species that have been the
subject of mitigation-related transplantation, relocation and reintroduction projects, as
outlined by the respondents of the questionnaire and a review of the EPP files. Table 3
lists the endaﬁgered, threatened and rare plant species involved in transplantation, |
relocation, and reintroduction projects. Information from the questionnaire and EPP files is
summarized priefly by species. Questionnaires and personal notes are on file and available

for review of additional information.

IV.Al._Acanthomintha jlicifolia (San Diego Thornmint): State endangered;
Federally Candidate Category 1, CNPS List 1B. '

Respondent: None. Data obtained from EPP files.

Project Name and Description: "Westview Planned Residental Development.” Thé Pardee
Company agreed to mitigate for destruction of a population of A. ilicifolia by the
construction of a road (Black Mountain Road) and a housing development by creating a
13.6 acre on-site open space preserve for the San Diego thorn-mint.

Mitigation-Related?: Yes.

Project Objectives: The goal of the mitigation plan was to create a viable population of A.
ilicifolia in an on-site preserve through the importation of seed and soil.

Project Methods: The Pardee Company contracted with Environmental and Energy
Services Company (ERC) to salvage all the Acanthomintha ilicifolia seeds in the population
affected by the construction. Approximately 10.8 gm. of seed were collected in July 1988.
Topsoil was then salvaged from the Acanthominta ilicifolia population area to collect seed

potentially stored in the soil. The soil was transported to the mitigation site.
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TABLE 3. CALIFORNIA STATE ENDANGERED, THREATENED, AND RARE
PLANT SPECIES INVOLVED IN MITIGATION-RELATED OR
RESEARCH-RELATED TRANSPLANTATION, RELOCATION, OR
REINTRODUCTION PROJECTS

SEECIES

Acanthomintha ilicifolia

Amsinckia grandifiora

Antennaria flagellaris

Arabis macdonaldiana
Arctostaphylos hookeri var. ravenii
Bensoniella oregana

Blennosperma bakeri

Brodiaea filifolia

Brodiaea insignis

Calochortus greenei

Chorizanthe howellii

Cirsium occidentale var. compactum
Cordylanthus palmatus

Croton wigginsii

Dudley cymosa ssp. marcescens
Eriastrum densifolium ssp. sanctorum
Eriophyllum mohavense

Eryngium aristulatum var. parishii
Erysimwm capitatum var. angustatum
Erysimum menziesii

Erysimum teretifolium

Gilia tenuiflora ssp. arenaria ,
Hemizonia increscens ssp. villosa
Hemizonia minthornii

Holocarpha macradenia

Lasthenia burkei

Lilaeopsis masonii

Lupinus tidestromii var. tidestromii
Lupinus milo-bakeri

Mahonia nevinii

Monardella linoides ssp. viminea
Oenothera deltoides ssp. howellii
Oenothera wolfii '
Opuntia basilaris var. treleasei
Orcuttia viscida

Pentachaeta lyonii

Pogogyne abramsii

Pseudobahia peirsonii

Sedum albomarginatum

Sidalcea pedata

FAMILY
Lammaceae

Boraginaceae
Caryophyllaceae
Brassicaceae
Ericaceae
Saxifragaceae
Asteraceae
Amaryllidaceae
Amaryllidaceae
Liliaceae

Polygonaceae
Asteraceae
Scrophulariaceae
Euphorbiaceae
Crassulaceae
Polemoniaceae
Asteraceae
Apiaceae
Brassicaceae
Brassicaceae
Brassicaceae
Polemoniaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Apiaceae
Fabaceae
Fabaceae
Berberidaceae
Lamiaceae
Onagraceae
Onagraceae
Cactaceae
Poaceae
Asteraceae
Scrophulariaceae
Asteraceae
Crassulaceae
Malvaceae

PROTECTION STATUS?

Endangered
Endangered
None
Endangered
Endangered
Rare

Rare
Endangered
Endangered
None (Fed C2)
Threatened
None (Fed C2)
Endangered
Rare

Rare
Endangered

‘None (Fed C2)

Endangered
Endangered
Endangered
Endangered
Threatened
Endangered
Rare
Endangered
Endangered
Rare
Endangered
Threatened
Endangered
Endangered
Endangered
None (Fed C2)
Endangered
Endangered
Endangered
Endangered
Endangered
None (Fed C1)
Endangered

9State of California, Department of Fish and Game, Nongame-Heritage Program,
Endangered Plant Project. Designated Endangered, Threatened or Rare Plants. 1990.
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Twenty-five (25) 4 ft2 experimental plots in the preserve were located and prepared
by removing existing vegetation. Seeds sown in the test plots were observed in December,
1988, while the remaining seed was sent to the Rancho Santa Ana Botanic Garden (RSA)
for germination tests.

Seedlings occurred in 12 of the 25 test plots in March 1989. At the time of the
preparation of this report, no additional information is available. However, the MOU on
file requires 2 monitoring program to be established in the mitigation plots that must
continue for five (5) growing .seasons.

Criteria for Success: As outlined by the MOU, performance criteria include: (1) erosion
control [seil stabilized]; (2) weed invasion [no interference with A. ilicifolia establishment];
(3) herbivory ["minimal” damage to A. ilicifolia seedlings); (4) vigor [5 cm minimum
height per individual plant]; and, (5) reproductive success [to be determined on the basis of
offsite monitoring].

Project Success: Project on-going.

Datg Project Initiated: July 1988.

2) Respondent: Nonc. Data obtained from EPP files.

Mﬂm@m "Shea Homes Palos Vista Development." Shea Homes
designed a development of 979 acres within the city of Escondido that involved the
construction of 730 homes and some open space. Shea Homes contracted initially (October
1988) with Royce B. Riggins and Associates (RBR), working in conjunction with Mr. Jim
Dillane of the Lake Hodges Native Plant Club, to prepare the biological reports and initial
mitigation design for the project. In May, 1989, ERC completed the work initiated by
RBR. The mitigation site was selected as the San Diego Wild Animal Park.
Mitigation-Related?: Yes.

Project Objectives: The goal of the mitigation contract was to assure the preservation of
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two small disjunct populations of Acanthomintha ilicifolia that were originally located
within the boundaries of the Palos Vista residential development.

Project Methods: Plants were collected in June and July of 1988 and transplanted to the
mitigation site. The site is a 40 x 30 ft parcel on which a 2 ft layer of subsoil was imported
and laid down prior to transplantation.

SLI'LLQDAELSBQ_QQSS As outlined by the MOU 6n file, performance criteria are based on
reproductive sﬁccess, as follows: (1) number of plants shall equal or exceed 30% of the
mean density of plants in natural populations at the first end of the growing season; (2)
number of plants shall equal or exceed 50% of the mean density of plants in natural
populations at the end of the second growing season; (3) number of plants shall equal or
exceed 70% of the mean density of plants in natural populations at the end of the third
growing season; (4) number of plants shall equal or exceed 90% of the mean density of
plants in natural populations at the end of the fourth growing season; and, (5) number of
plants shall equal or exceed 100% of the mean density of plants in natural populations at the
end of the fifth growing season.

Project Success: Project on-going.

Date Project Initiated: December 1988.

3) Respondent: None. Data obtained from EPP files.

Project Name and Description: "Reparation for fhe Sabre Springs Development.” One of
the largest known populations of Acanthomintha ilicifolia is located on property located
within the City of San Diego Open Space System, previously owned by the Pardee
Company. In the spring of 1989, tlhc population was reduced by one-third due to an
accidental road grading operation. In order to avoid prosecution by the State for these
damages, Pardee Company was notified of several measures to rectify the damage. Pardee

Company has or is complying with all seven conditions of the reparation plan, but with
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varying degrees of success.

Mitigation-Related?: Yes.

Project Objectives: To rectify the accidental damage inflicted on a large population of
Acanthomintha ilicifolia

Project Methods: The disturbed population was fenced and bermed, signed, weeded, and
the adjacent roadbed hydroseeded. A second phase of the project will be to manage
suitable Acanthomintha ilicifolia areas near existing populations to encourage their spread.
Sccﬂ will be broadcast onto suitable clay soils adjacent to extant stands in January, 1992.
Criteria for Succegs: As stated in the reparation plan, the goal of the project is to increase
the remaining Acanthomintha ilicifolia population to predisturbance size or greater.
Project Success: Project on-going. |

Date Project Initiated: Spring-summer 1989,

4) Respondent: None. Data obtained from EPP files.

Project Name and Description: “Indian Hill," "McIntire" ("Las Brisas"), and "Spyglass"
urban development projects. The three projects together required translocation of
Acanthomintha ilicifolia to open space areas on the development sites. Mitigation projects
were contracted to Pacific Southwest Biological Services (PSBS) of San Diego. PSBS
was responsible for all relocation activities, including seed collection, and excavation and
placement of clay soils associated with Acanthomintha ilicifolia (PSBS, Inc. 1988).
Miﬁgmk&dﬁng: Yes.

Project Objectives: None stated. Presumably the project objectives were to establish viable
populations of Acanthomintha ilicifolia from transplanted plant material at four translocation
sites (open space areas onsité at the Las Brisas and Indian Hill sites; within a natural,
dedicated open space area at the El Camino Condominium and Tennis Club; a project

adjacent to the Spyglass project; and within the natural area of the Quail Botanical Garden
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County Park.

Proiect Methods: Seeds were collected at Jetton Property (Las Brisas Mobile Home Park)
during the summer of 1986 and sewn by.hand on the relocated clay lens. Soils were
excavated and prepared for seeding within a 24-hour period. Seeds were collected as
whole plant material, occupying approximately 1/2 yd3 and weighing about 2 pounds.
Criteria for Success: None state specifically.

Project Success: The project was halted and the MOU terminated due to the difficulty the
EPP had in dealing with PSBS. Success of the transplantation was limited as of May
1988. However, at the Las Brisas relocation site in May 1988, an estimate of between 700-
1000 individuals (1100 “flowering heads") was reported. At the Quail Gardens relocation
site, the population estimate was made during the seedling stage. As of 8 May 1988, “seed
heads" numbered 70, while the population survey during the seedling stage resulted in 200-
300 plants. PSBS reported that associated native plant species were abundant at the Las

Brisas site, though more rare at Quail Gardens.

Date Project Injtiated: Spring 1985

IV.A.2. Blennosperma_bakeri (Sonoma Sunshine): Not state listed; Federal
Candidate C2; CNPS Lis_t 1B.

1) Respondent: Mr. Charlie Patterson, Plant Ecologist. Private Consultant, El Cerrito.
Project Name and Description: "Montclair Park.” Project involved the construction of a
small housing development by Christopherson Homes in the city of Sonoma (lead agency
for the permit). entitled "Montclair Park." The mitigation included the dedication (as
compensation) bf approximately 2.0 acres of undeveloped land, located on the edge of the -
development, within which up to 1.0 acres of actual vernal pool habitat would be created

and seeded with Blennospémza bakeri and associated vernal pool spécies.
Mitigation-Related?: Yes.
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Project Qbjectives: Objectives for the housing development were the replacement of 0.3 to
0.5 acres of wetlands and of the pre-existing 10,000 individuals of Blennosperma bakeri
that were destroyed during the construction of the housing development.

Project Methods: The habitat was graded and shaped, creating approximately 10 new
vernal pools in a soil that is underlain by the same clayplan existing under the destroyed
pools.

Blennosperma bakeri seeds were collected in late May 1989 by collecting the dry
flower heads, vacuuming the surface for seeds, duff and dust, and scraping by hoe, 1-2
inches of the top soil of existing pools. Collected seed and duff was air-dried in shallow
trays in a cool, dry environment. Seeds were transferred to the created pools by hand. The
created pools were fenced (wood and wire) and a berm constructed for protection.

The project design also included several additional trial vernal-pools within a storm
runoff detention basin to investigate the feasibility of managing detention basins and vernal
pools concurrently as a contaminant settling basin.

Monitoring of the pools includes: (1) habitat integrity and stability; (2)
Blennosperma bakeri growth and reproduction; and, (3) overall vernal pool community
development,

Criteria for Success: Essentially the replacement of a self-sustaining colony of
Blennosperma bakeri. This includes: (1) at least 75% of the created vernal pool habitat
should be documented as stable, with no measurable erosion or deposition, and with no
significant channel formation; (2) at least 75% of the pools should have adequate
(undefined] water-holding capacity; (3) local drainage patterns should be shown to be
adequate [undefined] to fill the pools (75%) without input from street runoff or eucalyptus
debris; (4) at least 10 colonies of B. bakeri should be established in the new pools, and be
self-sustaining populations; (5) the total habitat area of at least 0.3 acres should be

dominated by Blennosperma bakeri for at least 2 years without supplement seeding; (6) the
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total population should number at least 10,000 individuals without supplemental seed over
2 years; (7) at least 75% of the total pool habitat should be dominated by typical (native?)
vernal pool plants; (8) each pool should contain at least 4 (native?) vernal pool species; and,
(9) encroachment by grasses and/or upland weeds should be documented as stable, with no
significant advancement into the pools over the last 2 years of the monitoring program.
Project Success: Respondent felt that, after one dry year, the results are promising -- i.e.,
several thousand individuals of Blennosperma bakeri are established. However, the pools

need to be regraded and probably deepened.
Date Project Initiated: 1989.

2) Respondent: None. Data obtained from EPP files. _ _

Project Name and Description: "Santa Rosa Rare Plants Mitigation Plan San Miguel
Estates 1." In 1989 Cbbblestonc Development Corporation proposed the development of
San Miguel Rancho Subdivision (RSM) at 2001 Waltzer Road within the city of Sz_mta
Rosa, Sonoma County and San Miguel Estates No. 2 (SME) at 2192 Francisco Avenue,
also within Santa Rosa. The SME project is an on-going housing construction and the
RSM housing project was a 1989 development. The projects would destroy approximately
2.51 acres of vernal pool habitat, (see IV.A.19(3) for more details.)

. Mitigation-Related?: Yes.

‘ ErQJ_c_QLQngg_um According to the Mitigation Agreement between Cobblestone and
CDFG, the mitigation should establish self-sustaining populations of plants in
approximately 2.97 acres of newly created habitat on the mitigation site. Self-sustaining is
defined as approximately 13,000 individuals of Lasthenia burkei and 137,000 individuals
of Blennosperma bakeri for 2 consecutive years without supplemental seeding.

Project Methods: The mitigation plan was devised by R. Osterling, Inc. (1989). The plan

proposed to transplant all existing plants and/or seeds to a 20-acre receptor site located
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approximately 1.5 miles west of the San Miguel Estates property, with existing 3.49 acres
of vernal pool resources. Approximately 2.5 acres of vernal pool habitat will be
constructed at the receptor site with pool configuration and depth based on survey of
existing pools. Grading will be done with small equipment under supervision of a
qualified botanist (Charlie Patterson, private consultant). Plant material will be
"transferred.” Seed will be collected from donor pools and the top 1-2 inches of pool
bottom duff will be excavated and spread in the excavated pools at the receptor site.
Monitoring will continue through June 1991,

Criteria for Success: None explicitly stated.

Project Success: Unknown. No information found in EPP files.

Date Project Initiated: March 1989.

IV.A3. Brodiaea filifolia (Thread-leaved Brodiaea): State endangered; Federal
Candidate C1; CNPS List 1B.

Respondent: None. Data obtained from EPP files.
E‘gﬁ;_t_ﬂamg_an_d_g;wgn "College Area Specific Plan in San Marcos.” The Baldwin
Company proposed a development on 530 acres of undeveloped land in the City of San

~ Marcos, on a ridge behind the college. The onsite population of Brodiaea filifolia is part.of
the county's most extensive, known population.

According to the monitoring plan (WESTEC 1988), the mitigation plan included:

(1) all onsite mitigation activities; (2) a 12-acre preserve that is completely fenced (vinyl-
clad chain-link), protected for the life of the project; (3) planting of (presumably) local
plants; (4) creation of a stable, relatively weed free Brodiaea filifolia population, requiring
low maintenance; (5) onsite salvage of each plant species included in the preserve; (6)
transportation and laying of suitable soils (Huerhuero Series); (7) maintenance during the

first several years; and, (8) monitoring by a qualified botanist,
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Mitigation-Related?: Yes.

Project Objectives: Two objectives were identified: (1) to set aside a 12-acre preserve for
existing native grassland habitat supporting B. filifolia; and, (2) to reintroduce Stipa
pulchra (purple needle grass) to disturbed portions of the preserve (ERC Environmental
and Energy Services Co. 1990c).

Project Methods: During 1988, clay soils and 8167 B. filifolia corms were collected from a
25 fi2 area within the original population and brought to the preserve. Five plots were
marked and rabbit exclosutes were installed. The largest corms collected were planted in
planting holes in the test plots and throughout the preserve. Smaller corms were shipped to
a contract nursery (Trep of Life Nursery, San Juan Capistrano) to be grown for increased
size. A portion of these corms (870) were outplanted in the fall of 1990. Seed of Brodiaea
filifolia also was collected from the original population and seedlings were grown at the
nursery for two seasons. These were planted in the preserve in 1990 (ERC Environmental
and Energy Co. 1990c). -

Monitoring includes: (1) overall success; (2) role of corm size in relation to
survivdrship and flowering; (3) field establishment of nursery corms under controlled
conditions with and without fertilizer treatments; (4) efficacy of relocating B. filifolia
populations by soil importation; (5) role of supplemental irrigation in the establishment of
ransplanted corms; and, (6) use of field-collected seed and nursery-generated seedling
corms in restoration (ERC Environmental and Energy Services Co. 1950c).
Criteria for Success: Criteria for success includes: (1) 75% survival rate of Brodiaea
filifolia corms in test plots and 80% in the grassland; (2) 80% survival rate of Stipa pulchra
plugs (seeds were plémted similarly and an 80% survival rate was considered for this
activity); (3) weeds should not cover the test plots dense enough to interfere with Brodiaea
filifolia establishment and noxious weed species [undefined] should be elinﬁnatcd from the

preserve, The same criteria were considered for the S. pulchra plantings; (4) herbivory
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damage assessed as above-ground and below-ground growth for B. filifolia. Acceptablc
damage to vegetative material is 10% or less of all plantings. Gopher damage to corms
cannot exceed 5% in any one plot or 20% overall; and, (5) acceptable herbivory losses for
S. pulchra should not exceed 10%. No criteria were established for reproductive success,
"offset” production of corms, or soil importation.

Project Success: Project is in-progress and will continue until December 1993. To date,
preliminary results of the monitoring efforts indicate that the introduction of Brodiaea
filifolia corms has been largely successful. Corm growth increased significantly between _
1989 and 1990. Eighty-seven percent (87%) of the corms have remained viable and 19.9%
have produced "offsets.” Also, fertilizer treatments of corms grown in the nursery did not
improve vegetative dcvelopment.' Irrigation showed initial signs of promise in
improvement of establishment of corms, particularly with soil importation. At the time of
the monitoring report, results were not available for assessing the success of the
transplanted nursery-grown corms. Direct seeding was not successful, in either the
irrigated or non-irrigated seed locations. Why it was not successful is not known, but it
may be possible that the seeds were held in storage too long and lost viability.

The 1989 planting of Stipa pulchra plugs was not successful due to the late planting
in conjunction with very warm weather and drought. A portion of the plugs was replaced
in winter 1990, and an additional experimental plot was installed in 1990 to test the effects
of supplemental irrigation on S. pulchra establishment. Significantly more plants survived
than those grown from seed (94.8% vs. 61.6%).

Efforts to eliminate sweet fennel (Foeniculum vulgare) and cardoon (Cynara
cardunculus) have largely been successful, although mustard (Brassica [nigra?]), wild
radish (Raphanus sativus), and invasi.vc annual grasses are not controlled.

Herbivory on Brodiaea filifolia by rabbits doés not appear to be a problem,

although there appears to be some disturbance by gophers within as well as outside the
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exclosures (ERC Environmental and Energy Services Co. 1990c).

Date Project Initiated: May 1988.

IV.A.4. Brodiaea insignis (Kaweah Brodiaea): State endangered; Federal Candidate
C1; CNPS List 1B.

Respondent: Mr. John Stebbins, Fresno.

Project Name and Description: "Kaweah Reservoir Dam Expansion” (Tulare County),
initiated by the California Department of Water Resources. Project plans are being drafied
at this time.

Mitigation-Related?: Yes.

Project Objectives: Project plans are being drafted at this time. Net yet available.

Project Methods: Project plans are being drafted at this time. Net yet available.

Criteria for Success: Project plans are being drafted at this time. Net yet available.
Project Success: Net yet available.

Date Project Initiated: 1989.

IV.A.5. Calochortus greenei (Greene's Mariposa Lily): Not state listed; Federal
Candidate C2; CNPS List 1B.

Respondent: Mr. William Ferlatte, Siskiyou County Dept. Agriculture and Ms. Barbara
Williams, U.S. Forest Service, Klamath National Forest, '

Project Name and Description: None. Calochortus greenei is not a state-listed species,
and both respondents answered briefly. Project involved a road widening/construction
project that required two mitigation transplantation efforts.

Mitigation-Related?: Yes.

Project Objectives: None stated.

Project Methods: None stated, but presumably the bulbs were dug by hand and transported
Final mitigation Th/r 19
June 14, 1991 .



to the mitigation sites and replanted there,

Criteria for Success: None stated.

Em'_qgt_&ugg_css: Approximately 65 plants/bulbs were transplanted on May 23, 1989. As
of May 9, 199Q [sic] (June 1989?),'approximately 10 individuals survived the
transplantation onto U.S. Bureau of Land Management and private property. This resulted

in a survivorship rate of approximately 15%.

Date Project Injtiated: May 1989.

IV.A6. Chorizanthe howellii (Howell's Spineflower): State threatened; Federal
Candidate C2; CNPS List 1B.

Respondeny: Ms. Frederica Bowcutt, State of California Department of Parks &
Recreation, Sacramento.

Project Name and Description: None. Project involved the reintroduction of Chorizanthe
howellii and Erysimum menziesii to archeological sites at MacKerricher State Park
(Mendocino County) after an archeological dig. The site is a coastal dune ecosystem.
University of California, Davis, initiated an archeological dig in 1989-90 at sites .containing
rare species. (see IV.A.13(1) for more details).

Mitigation-Related?: Yes.

Proiect Objectives: None stated.

Project Methods: Seed was collected in the summer of 1989 from the plants on site before
the archeological dig was initiated. Plug piants were grown at the California Conservation
Corps (CCC) Napa nursery and outplanted in February 1990 by the CCC. Plants were
monitored by an undescribed photo monitoring technique. Qutplanted plants also were
counted and mapped. Initial costs for the project were: (1) salary $800.00; (2) travel
$400.00; and, (3) plants $200.00, for a total of $1400.00.

Criteria for Success: None stated.
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Project Success: Project on-going. Information not yet available.
Date Project Initiated: July 1989.

IV.AJ. Cirsium occidentale var, compactum (Compact Cobweb Thistle): Not

State listed; Federal Candidate C2; CNPS List 1B.
Respondent: Mr. Gary Ruggerone, California Department of Transportation, San Luis
Obispo.
Project Name and Description: California Department of Transportation is involved in two
projects, "Little Pico Bridge Replacement” and "Piedras Blancas Shoulder Widening." The
former is on-going, and the latter was conducted in 1986, Both projects are along
Highway 1 in San Luis Obispo County on ocean bluffs. Cirsium occidentale var,
compactum is found along the disturbed highway shoulders.
Mitigation-Related?: Yes. However, neither project included CEQA permit conditions
regarding transplantation of Cirsium occidentale var. compactum, although California
Department of Transportation consulted with the USFWS. .
E@gg_ggm Transplantation and reseeding of the disturbed areas with Circium
occidentale var. compacium to maintain populations.
Project Methods: Plants of various ages were removed fro.rn the impact area and were
transplanted to immediately adjacent areas in January and February (19877). Seed was
collected in July through October (19867), scarified, and scattered in J anuary and February
(19879). |

Béth sites are monitored several times per year until it can be determined whether a
reproducing population has been established. Neither site has received long-term
protection, although the areas are considered by Caltrans as "environmental sensitive
areas.” Cosis of the projects have been absorbed in the overhead. No reports other than

brief field notes of the transplantation were filed.
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Criteria for Success: Success was defined as survival of transplants and germination of
seed for reintroduction to establish a continued presence of Cirsium occidentale var.
compactum in the area.

Project Success: For Piedras Blancas, there was only partial success. Transplanting was a
total failure, but the respondent reported some success with reseeding. For Little Pico, the

transplantation was a failure. Seeding has not yet been initiated.

Date Project Initiated: 1986.

IV.A.8. Crofon wigginsii (Wiggin's Croton): State rare; Federal Candidate C3C;
CNPS List 2.

Respondent: Mr. Gerald Hillier, U.S. Bureau of Land Management, Riverside.
Project Name and Description: None. Project involved the construction of a new caxflpsite
("Gecko") at the Imperial Sand Dunes, immediately south of Highway 78 (Imperial
County). |
Mitigation-Related?: Yes.
Project Objectives: Objectives were to establish seedings of Croton wigginsii in an adjacent
Wilderness Study Area (WSA). |
Project Methods: Seedlings were dug with a shovel of sand, and then placed in a bucket of
wet sand. The buckets were transported approximately 1 mile away to a WSA site on the
north side of Highwéy 78. ‘A slice with a shovel was made in the new subétrate, and the
seedlings were transplanted in approximately 5 per group. About 12 groups were
established. |

The seedlings were visited approximately every three days for two weeks to

monitor the success of the transplantation. During that two-week period, all the seedlings

died.

Criteria for Success: Not clearly stated. Respondent suggesfcd that the criterion was
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